Objectives-To determine, in a population based study, the influence of occupational factors on the occurrence of shoulder pain and disability. Methods-A random sample of patients was selected from the register of a general practice in the Greater Manchester area of the United Kingdom. Information was collected by a posted questionnaire with specific enquiries about symptoms in the shoulder region and related disability. A lifetime occupational history was obtained including physical exposures, working conditions, and psychosocial aspects of each workplace. Analysis has been conducted as a case-control study, comparing occupational exposures at the time of onset of symptoms in those with shoulder pain and disability with corresponding occupational exposures in those without shoulder pain and disability. Results-An increased risk of shoulder pain and disability in men was associated with carrying weights on one shoulder (relative risk (RR) 5-5, 95% confidence interval (95% CI) 1-8 to 17), whereas those who reported working with hands above shoulder level, using wrists or arms in a repetitive way, or stretching down to reach below knee level had about twice the risk of shoulder pain and disability. Men working frequently in very cold or damp conditions had a fourfold and sixfold risk respectively of shoulder pain and disability. Reporting of shoulder pain and disability was also more common among men and women who reported that their work caused a lot of stress (RR 19, 95% CI 09 to 4.1) or was very monotonous (RR 2-7, 95% CI 1-3 to 5.4). The relations between physical exposures, working conditions, and psychosocial factors were independent. Conclusions-This population based study has shown that physical activities carried out at work, the physical conditions under which the work is conducted, psychosocial aspects of work, or the working environment are all independently related to the occurrence of shoulder symptoms and disability, emphasising the multifactorial nature of this condition. (Occup Environ Med 1997;54:316-321) 
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(Occup Environ Med 1997;54:316-321) Keywords : shoulder pain; occupational; epidemiology Musculoskeletal disorders of the shoulder are relatively common in the general population but are considered to be usually short lived and not incapacitating.' However, measuring the prevalence of shoulder disorders is difficult given that estimates are highly dependent on the precise definition used. In the Health and Nutrition Examination Survey I, conducted in the United States, a prevalence estimate for shoulder symptoms of 7% was derived from a sample of 6913 adults with a definition of "at least one month of musculoskeletal pain in the shoulder".2 Considerably higher estimates of the occurrence of shoulder symptoms have been found in studies of occupational groups. Silverstein3 studied 574 workers in six manufacturing plants in the United States and reported a prevalence of 33% for neck or shoulder pain "occurring more than once or lasting more than one week in the last two years". Similarly high estimates have been found in other occupational settings. Occupational factors which have been associated with musculoskeletal symptoms in the shoulder relate to both physical aspects of the work undertaken as well as psychosocial factors concerning work and the working environment. Aspects of work thought to increase the risk of symptoms include physically heavy work, working with arms at or above shoulder level, repetitive movements of the arms, and lack of sufficient rest.4 Occupations which are monotonous, involve time pressure, or high workload with little personal autonomy have also been found to have an increased prevalence of musculoskeletal symptoms. 5 The current study is one of a few to use population based data to examine the influence of occupational factors related to shoulder pain and disability. It examines the influence of work tasks carried out, physical working conditions, and psychosocial aspects of work, on the occurrence of shoulder pain.
Methods
The study population comprised 500 people, randomly selected from the register of one general practice in the Greater Manchester area of the United Kingdom. The sample was stratified by age and sex, reflecting the demographic characteristics of the area. A questionnaire was posted to the sample selected, and included items on the experience of pain during the past month, as well as specific enquiries about symptoms in the shoulder region. All respondents to the questionnaire were then contacted either by telephone or post and per-Occupationalfactors related to shoulder pain and disability mission to interview them was sought. At interview the information collected about shoulder symptoms included whether subjects had experienced shoulder pain (pain in the area delineated in the figure) lasting for at least 24 hours in the month before interview, and whether they still had shoulder pain at the time of interview. Subjects with shoulder pain were asked to complete a short, 23 item, questionnaire enquiring about disability in daily living associated with such symptoms. This questionnaire was developed from the Functional Limitations Profile6 and has been validated in general practice and in the community.7 Topics covered by the questionnaire include domestic, recreational, and psychosocial problems relating to shoulder symptoms.
As well as information on shoulder pain and disability, data were obtained on the current job, and all previous jobs which the respondent had held. For each job, the age at starting and finishing, working conditions, occupational activities, and postures adopted were recorded. Occupational activity items were preceded by the question "On an average working day do you do any of the following on at least two days per week regularly?" thereafter a list of individual activities was givenfor example, lift or carry weights of more than 25 lb, and answers were recorded on a dichotomous scale (yes or no). Subjects were asked how often they experienced various physical working conditions-for example, working in moist or damp conditions-or psychosocial factors-for example, work causing a lot of stress and worry-with responses recorded on a four point scale (never, occasionally, most of the time, always). These items had been successfully used in a previous population based study .8 To minimise recall bias the complete occupational history was taken separately from and before any questions on shoulder pain were asked.
DEFINITION OF SHOULDER PAIN
For the purposes of analysis subjects were classified as having shoulder pain if (a) they reported shoulder symptoms (within the area shown on the figure) which had been present for at least a 24 hour period during the month before the interview, (b) had shoulder pain at the time of interview, and (c) had at least one disability resulting from shoulder symptoms as assessed by the disability questionnaire used.7 This definition incorporating both pain and disability was chosen to exclude those with either transient or relatively mild shoulder pain. Hereafter the term shoulder pain will be used to define those meeting the above criteria.
STATISTICAL ANALYSIS
The relation between aspects of work and the working environment to shoulder pain has been examined by comparing occupational exposures at the time of onset of symptoms in those with shoulder pain with corresponding occupational exposures in those without shoulder pain. The analysis has been conducted with a case-control method of analysis.
Cases were those with current shoulder pain as already defined, whereas controls were all other subjects in the sample. Accordingly the control group included those with no shoulder pain, transient shoulder pain, and those with shoulder pain but without any resulting disability. For each case, the time since onset of the current shoulder problem was recorded, and from the occupational history the occupation at that time was identified. 
Results
In total, 312 of the original sample (n = 500) responded to the postal questionnaire. [3] [4] [5] and no increased risk associated with using vibrating machinery (table 1) . Among women there were no significantly increased risks associated with any of the physical activities recorded, the highest risk being for "using wrists in a repetitive way" (RR 2-0, 95% CI 0 9 to 4 6). Working conditions Men working in cold or in damp conditions had an increased risk of shoulder pain. For those working most of the time or always in damp conditions the risk of shoulder pain was increased more than fivefold (RR 5 4, 95% CI 1-6 to 19-0) and in cold conditions the risk was increased over sixfold (RR 6-4, 95% CI 1-5 to 27 0). Risk of shoulder pain was also increased, although to a lesser extent, among those men exposed to cold or damp conditions occasionally or for half working time (table 2) . No significantly increased risk was associated with women working in such conditions. The risk of shoulder pain was not significantly increased, as might be expected, by working in noisy or dusty conditions, nor by working with fumes. For men there was an increase in risk, although not significant, associated with working in very hot conditions (RR 2A4, 95% CI 07 to 7-9). These relations were not confounded by the specific tasks being carried out, with little change in the risk estimates when assessed together in the same logistic regression model.
PSYCHOSOCIAL ASPECTS OF WORK
Reporting of shoulder pain was more common among those people who reported that their work caused a lot of stress or worry either most of the time or always (RR 1-9, 95% CI 09 to 4.1). Similarly an increased risk was noted among those whose work was monotonous (RR 2-7, 95% CI 1-3 to 5.4). In both instances the size of the risk was the same for both men and women. The size of risks remain unchanged after adjustment, in the logistic regression model, for the actual tasks being undertaken, and the working conditions. Discussion This is a small population based study of shoulder pain and disability intended to generate hypotheses about occupational factors, both physical and non-physical, that may increase the risk of symptoms. The results suggest that shoulder pain and disability are associated with several aspects of employment: working conditions, working activities, and psychological aspects of work. Risks associated with both working conditions and activities were primarily confined to men. Working with hands above shoulder level, using wrists in a repetitive way, stretching down below knee level, and working with bent posture all resulted in a risk at least double those not exposed to such activities, whereas regularly working in damp or cold conditions or carrying weights on one shoulder increased the risk about fivefold. Among women there was little variation in the risks of shoulder pain according to working conditions or activities.
The associations of shoulder pain with carrying weights on one shoulder and working with hands at or above shoulder level have been reported previously, with both showing a dose-risk relation between weight carried and time exposed respectively.'11'3 Whether repetitive arm movements are a risk factor for shoulder pain has been more controversial, '2 14 although Kvarnstrom'5 found that cases of occupational cervicobrachial disorder, which has shoulder pain as one of its symptoms, was concentrated among workers whose jobs involved short cycles irrespective of the actual physical load of the job. Our study supports the body of evidence suggesting that using vibrating machinery does not result in an increased risk of shoulder symptoms,' although such a relation has been previously suggested.'7 As well as these physical exposures, the present study has also reported for the first time that the working environment can have an influence on shoulder symptoms, as those working in a damp or cold environment had a greatly increased risk of having symptoms. Although in some of the reported occupations, damp or cold conditions may be unavoidable-for example, farm worker, gardener, bricklayer, police officer, armed forces-this may not be necessarily so in other occupations. The observed relations were not confounded by the actual tasks being carried out or psychosocial aspects of work. Why should the increased risks in men noted for specific working conditions or activities not also have been found among women? It seems unlikely that, given a similar exposure to working tasks and working conditions, the risk of shoulder pain and disability is substantially lower among women. For most activities and adverse working conditions the number of women exposed was nearly always considerably smaller than the number of men exposed. 
